Adenosine protects chick embryonic sympathetic neurons from apoptotic death by 2'-deoxyadenosine--importance of ATP in apoptosis.
Our past work on nucleoside toxicity in sympathetic neurons has clearly revealed that adenosine and 2'-deoxyadenosine (dAdo) have different mechanisms of action in inducing apoptotic death. For example, adenosine is toxic to neurons only during early phase of growth whereas dAdo kills even mature neurons. In this study, we hypothesize that dAdo-induced apoptosis is initiated when ATP concentration of sympathetic neurons decreases below a critical level. To prove our hypothesis we used adenosine as a tool to replenish ATP levels of sympathetic neurons. We demonstrate that dAdo toxicity in mature sympathetic neurons was fully prevented by adenosine treatment. Furthermore, we demonstrate that depletion of ATP caused by dAdo was prevented by pretreatment with adenosine. These data suggest that intracellular accumulation of adenosine could play a neuroprotective role in preventing death associated with reduction in neuronal ATP concentration.